Stress preferentially increases extraneuronal levels of excitatory amino acids in the prefrontal cortex: comparison to hippocampus and basal ganglia.
The technique of intracerebral microdialysis was used to assess the effect of stress on the extracellular concentrations of excitatory amino acids, glutamate and aspartate, in the rat medial prefrontal cortex, hippocampus, striatum, and nucleus accumbens. A 20-min restraint procedure led to an increase in extracellular glutamate in all regions tested. The increase in glutamate levels was significantly higher in the prefrontal cortex than that observed in other regions. With the exception of the striatum, extracellular levels of aspartate were increased in all regions. Furthermore, the increase in aspartate levels was significantly higher in prefrontal cortex compared to hippocampus and nucleus accumbens. Local perfusion of tetrodotoxin during the restraint procedure significantly decreased the stress-induced increase in extracellular excitatory amino acids. In order to ensure that the above results were not an artifact of restraint not associated with stress (e.g., decreased mobility), we also examined the effect of swimming stress on the extracellular levels of excitatory amino acids in selected regions, i.e., striatum and medial prefrontal cortex. Both regions displayed a significant increase in extracellular levels of aspartate and glutamate following 20 min of swimming in room temperature water. This study provides direct evidence that stress increases the neuronal release of excitatory amino acids in a regionally selective manner. The implications of the present findings for stress-induced catecholamine release and/or hippocampal degeneration are discussed.